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PIEZOELECTRIC ACTUATOR 




ABSTRACT : PURPOSE: To provide a piezoelectric actuator in which piezoelectric elements are 
interconnected with electrodes by simple means without using solder. 

CONSTITUTION: A plurality of piezoelectric element plates are formed with an internal 
electrode on a surface of a piezoelectric seat and stacked, and a piezoelectric element 
having an electrode lead of the internal electrode on a side surface is formed, and a 
plurality of piezoelectric elements are connected to form a piezoelectric element pillar, and 
a piezoelectric element coupling electrode 46 having a thin plate form is made of a 
conductive material having elasticity and is adhered along a surface of the electrode lead 
of this piezoelectric element pillar with conductive adhesives 50. Thus, as coupling 
electrodes can be connected without using solder, it is possible to prevent silver easing or 
heat shock element damages caused by solder heat. 



COPYRIGHT: (C)1996,JPO 



3NSDOCID: <JP_408242025A_AJ_> 



<19>B*B»IW (JP) 



(12) & m 4f I^F 2; m (a) 



#^¥8 - 242025 

(43)&WB ^8^(1996) 9^17 5 



(51) IntCl. e 
HO 1L 41/083 
B 2 5 J 19/00 



F I 

HO 1 L 41/08 
B 2 5 J 19/00 



Q 
A 



HO 2 N 


2/00 


HO 2N 


2/00 B 










«3#B©8c7 FD 


(£ 9 M) 


<21)'HW#* 


} 4WH¥7 -70773 


(71) mis A 


000005083 














(22)tBSfiB 


^7^(1995) 3 M 3 S 




*SC*=F ftfflB3L<©l*l 2T@ 1 


#2*§- 




































C72)JSW* 


AN! ^-fifS 










tf3E»S8#*H-b- M5200#iffi 


















(74) A 







(54) \^mo>^m Etftrtri-^x.—* 



(57) ram 

[sou jE**^m*»irr*ffi«imi*«**¥ 
tttf at o m L/flS i 4 swisjmrraBE**? 2 2 

U EOTE1tifS : ?*ll[ftiBSP&LTflE«*?tt4 4€W 




8NSDOCID: <JP .40B242025A _t. > 



— 1 95— 



(2) 

1 

fltEEEttX^ftBttttP. »««©#!£ JO 

J9I1 X«2 (CgBiiCDBEST^^iX-^. 
WWiJR4] aMB£Ettff?-3iifi!rttfftt. -€-©«^lC 

*«H: *k D lflEJEWBT ©ft* *fF#T* .t > 

#»c t: > ^ > h mtz&m-s tiT^&z t.^Wit.-r z> 

9. 30 

H**aiisirr*35:»07>H«*^rr*c:tftw»fr 
•sss*^ i ^Ms^u-rn^tcfSfScDffifitT^^iX— 

[0 0 0 1] 

CO 0 0 2] 40 
[ft*«)Sf] x-Yx-f— >»«)ttBifc86« 

Sy?8t i»IBSlg*S< * 3?S K «S 1/ T S 

jfrniWitv-f ^©^s^ffitc^&iimT^s*^ 



!fWP8-24 2 0 2 5 

2 

cooo3] d^aoaaEroEflijii^ ©ifta*H 1 4 tc 

tt. ••5W3>«» (PZT) *6D-fc? 

#A»©»KJ;Dft*rt**tt4fc*3£3lC*fc, 

tfi o o«sflE«»i/T*i«j6snr^*. i*iM$iiffi4© 

*©JE**^©*3^*2:3©*ffifc|ft8UH6, 8£r^ 
ft *— * ©l*lgB««S 4 ©^SKlCfc o T ft&ttc ^-f it 

[0004] lt, ±m&mmm 6 , s±icm^<— x 

K*J:D*:*^»*«l 0, 1 2&a*»jg6LTJWtJ* 
■tt>tl'3«t8*4*— Ji*S.lct8aWK»*l!l--5. 

t. -^w^w^i otctt, 
mizmm-zn, mn^mws i 2 tcta-tiBtSTS^ t 
-jBtiSeortfiBtstt^iBcfisaan*©-?. ^n-s.© 
0, 1 2ffl\zm.mm&$:mim-rz>z.t\z£.y) 

[0005] m(D^m^.mm<D&m.7 9^3.x.-9^b 

Ttt. 0J*J#f#ffliS6 3- 1 5 5 6 8 4^1i?B^#0B¥ 
4-2 5 6 3 8 l^fg!CHfl^Snfcfe©^en-C*3 
0. Aimroy^iX-^fCfco-CtJ, -/gfc^OTJEE* 

4E©fflttC&A£iS&ffitt. C©&«3fcSffl&*ttttT 

x— ^©«Hc*a»JH*^u , r*i.«*ififtj5iasb, c© 

[00 0 6] *^3clL^11M©ff^7^^a.X-^^, 
- h2©^jJatc:S5«tSJ&f9ail/SBl 4SrJ^tSUT43< 

© titti JS 19 {H L §B 1 4 l- ^ fC SM^7 IbJ t~ S <t -5 1 3 ffi 
JH U -nfr «t O^feKifi 0 iH L« 1 4 ©y^|5^M(CSI 

[0 0 0 7] 



BNSDOCID: <JP.40aa42025A_l,_> 



— 19fi— 



a . , a 



(3) 

3 

•fc9Sy*JB«23 tfcgST^ttffiJS LTH 1 7 fC^f «fc 
5 ^it^n.- 7h2 5 *»/*U *«>&HK:*MMHg 3 

i:B918 K^f £ -5 (C£4HHIkj£ ?ar? h 2 
5 &K3HH2 7T»ISU-CflE«*^tt2 9 &&m?5* 

tit. h»*»**fe*LT 

»«««3 1 £&ttL. -tLT. £©*1-g&Sffi3 1C1 
*<0*t.*»tt'J-F«3 3at¥Hfftt*n*££:C& 
•5. i0 
Co oos: L^L-ft^'S, r^il 

flfeL,TttWfT«»*&t)*t), «»«K:5F»aiC«i:5«-S- 

H *:*fiMSE-r*«^T?»*r*«lSlfc*-3fc. *rTT. 
1*1 1 9 CtfT «t 5 IZ frjry'3-=.y h 2 5 CDftflMMg 3 1 
#!C'J-H8tt3 y vtfft^IB 3 7!CcfcD«iSs5 

[0 0 0 9] LA»L&a«£. ClOig&lCte. ¥ffl?£&R# 

[0010] JKi:»J:"5!ttiwaa/Stic*au. 
©awn. wMttm*mmr*mm*=Hmw&** 30 

ffl £ffl t »A ft tcflfc '0 tiltS «fc -5 1 LfcjEigT 
[0 0 11] 

0 D£ 0 MttT*J«-r * J: 5 (Ctt&fc L fc feWTS s . 
[0 0 1 2] 

% h * fc CttSattttSKMHK: J: 0 W 0 WtS J: 3 lc I, 



ftffl^ 8-242025 

4 

ffiiBsK^fflMttftDajuacaffK:. flaws*— 
[ooi3] mtiLftG&i&Tm&m&mzis. 

SrfF^-r^^i^-e^SCDT. 7^?o.X-^g#:cD# 
[0 0 14] 

T 9 J- a. X- ^ iCffl I E**? ttcDMiffiXg StkT 19 
ftRttfc£E«*^«*3S-r¥WB|, B2ttHlC*tffi 

^Tffi^MBL-T^KUfcJEE^^^-r^ig, 1215 
»H 4 t*r BEmaSTKOHJiSH. H 6 «JE«3l&-?£« 

•5. 

[0 0 15] Sfc> B 7 ttEE^Sf^ttfcEEttJlS^ili* 

-?£m-?umm. mi oumQ\z7nTK^.r^^=i.x 
sssiistLt, ffi**T»«flfi{c. m.'ssmzmmtt 

if b TBVL1k<DBi1til&Fmt&&9&te <0 H frtS «fc o C U 
[0 0 16] S-f, H6lC7R-r«fc 1 5a:£E«* : J 1 tta«J* 

■r**r<Dxss«i«if s. hi (A) t^-ri^icp 

*5a 2 A ^ 6 flf ffiOfflWD & ITT. «*. liJK - / ^ 9 

»wtfi.#:s-tt-r«^2 B^sfliRKMMistt-c. «« 

2 1 ^^/jjiSn-oCilc/j;^,, K^->- hWjSf^h£ 



aNSDOCIO: <JP_40824202SA _L> 



—197— 



[0 0 17] «ffiJS9ti3LISl$l 4JK-^«)rtffl 

*«4*BtOHtNfc3£3^fcfc*tt;fc*P*. I"?**) 

c ti k n h xnuwm 4 s nr n * gi^ttJESS 
[0018] -etr, ■53^s«©ffim'RSft««2 41: jo 

*5!fi©»*fcT*«»*S£«*2 8*. Wifti: 

C0)»^*tt2 814, «ll4tMi:tV«V^S» 
*KJ:D#J*U JEm->- f- 2 »&«22 2 A, 2BJ:0 
fc AM CffiBS i rant K. rtSKSS 4 S fc 

Stt«««)W5D^. Jfrl. 0mm-e*-5©IC*)-L-T. *6 

[0 0 19] ft, HI (A) Kfcivrtt. «®H0LtiU 20 
ffi 1 4 fit. *3B 2 B <D<P&&tUZ>& o JC&g^tirfc 

*«, rncisjfesn-r, mi (b> cw-rj:aic*«* 

BtriRI8*»^»R2 8*ii+T?*»WJCiM»f5*T» 

It-SJ^fCLTfcJ:^. CCDi5!r^^K2 8 

SrSStt 51* tt. tTP L < »9iT S «t 3 EJEfcJlST* 

[0 0 2 0] t&#f2 8tLttt. ^Bff^tfOJ&JH 

t. wAtfH-2tjR-ra;*ao«t3t 

*^I I J»ttC0»^#lR2 8*ffi*3ttT«*.tfjfc5«« 

fttt. BE*5'-M3l±©*lb«a<OdSUKJ:D%, BE?g->- 
h£**m<&«IGfc«<B*l£7»<a<, E«*^*flc«)3fcfil 
?*««t*JE*i/-hH±©fRJ*#<-r 
SifcKtffcSfcATas. ft, (S!I2C*J^T. FIJl^WS 
o-^EK 2 8 IB<DEIitta»Wro#ftfl;<Dfci6C*« < £4K 

0. 1 SmmlKlEtClSfeSnrv^. 40 
[ 0 0 2 1] fcjNHBSttfcSltTKttSJBa-e 
tt. fl4r©»«ttn»KHei*. HAWMlfHiBtt* Sifl? 

1H5H*«2 4<Z)»»tlxTK, r*J*t^£R CfcfM. #J 
fimt>nz>cr)-e$>tl&> l*3ft!5«tSi|nl— 5)|ffltS< T 



!®flH¥8-2 4 2 0 2 5 

[0 0 2 2] vl©j;5C, BE«v'— K2J:KF«3<S«ffi4 
£^-&S»8t2 8£JgsKLTffi*S*HH£2 1 (D&f&lfijET 

*«c. «*.tf2 5#, m3\z*-?£?cmmv. mmm 

*B£i£ (C I P : C o 1 d I s o s t a t i c Pre 
ss) l;J;D^XL^MA«l 2 Ot^fficoSST 

fflfflLTH4C*T«t^«:l|t#OJE«J(HF2 2 *#JS-T 

z.o)mmm : f-2 2\tmi 8iz^r^=L—-y b 

[0 0 2 3] JE«* : FS2 1 ©IftJBKiiLTfi, JiT^r 
l*ICBI»3^"3Ttt^-r*ffit8* : f-*2 inc9««SC0tfl 
LSB 1 4©ffilW**iai*SV>lcaft^i<tit«:*j:5fcSI 
tot, ffi«S/-h2tt-»**CWi;^rlftK 
m«D#LgBl 4**ffiiB-r-5«fc5taoTV»-5. £K> 
&*. «l|g«(OE«*-T<0«*K:fi. m4\Z7si~?£olZ 
~H**C«WR0aJb»l 4<D#(BjWMKfc:»iJ-r* 

©T"> cn*ift*±tf*fc:te£oTEE«^©J:TWS 

iz. m 5 ic*-r<fc 5 1, mmm^ 2 2 ©iTiicEtv- 

— N<0*5 3H»-t:ffia-rsff* (3 0 0 »mgflE) T. 

0, «^.«SS^03igfS^2. 7mmigf*-3fcff« 

[0 0 2 4] ±«<OJ: , 5CJE«*^S*iW2 5*fc 

S^JBLTff^« : ?2 2&^iSL-fcSi*tt. iaiCDi:^ 

[0 0 2 5] Ctltt-ecCDP ZT<7)E«->-h<DJ!5t^^ 
0. 0 9mmtL, J£t&Fm&& (EE«^tt««) ® 
S$$:0. 6mm(;ae^L-T. 1 5 0 hOTjEfig^E 



BNSDOCID: <JP..40aa43025A _!..> 



— 19R— 



a 



7 

^PS® gBTcOJS * ^ffiStffliJ C ft < Z £. t>m %fr\zU-o 
[0 0 2 6] tot, «iftt^2 5ttggt:t5^t 

5/iS*^7 7^^4C5. ;iC9J;5i;:i*jgf5?tffi4 

2 8SMl/tES->-h2SMft <*^'5 a. I/— > 
3>©IS1(:I^<») «UHLTffi**Tp*»rt-r* 
C t C J: 0, * ; ?<B«*ra©ffi*5F«'ttH« 2 4 ifl£* 

[ 0 0 2 7] ±&«<fc-3C*&flW£«j*.tf 

2 5«CSaEfrsciK:«fcr3, fl£*7 
^^aX-^»ffll9<)!)* : PS[*±W , *'baFS£*<&« 

DiilLgSl 4^ma5LT^S2t5CDffliM(c»-3T^-^ 

«fct3aSlROfiB2<0^«5Jt«3 0, 3 2 S»fi6f-5. -e 
L T, C©^«t8tK 3 0.3 2 Citti««ffi*B>apr5 - 

ticJcD. JEtSv'— hco-ir^S vZyi&ftm&ft. JEtS 40 

[0 0 2 8] BliijBLfciofc. -HRtc. jeEfcSfc^flDflUB 

^CQJEEHv— He 1 5 0*;[, hg)!£ro&^iiEE&|Efllinl, 
&H*t:ft'5n*W»»ftH0. 1 umft^&cOTf. 
■J--5 X h D-2 fcE^o fcfli«a&» Stable 

■5 KJBJff LfcfrfifftcOH-:**? 2 2 6 C3?-r«fc 5 K 
tftftM. H7SWTftt4t)«l*.J:.tfT. flHtteSSI 2 3 (C 

<fc9#uU JE^* ; Fft4 4$55»rr-5. uffltt^f 5(9 



- 2 4 2 0 2 5 

8 

ft4 4«rfrffitt. WAtflKflWt-en-^ns. 5 mm?, 
J5t*#2. SmmgffiOffiiMS^ 2 Sr. SffliSjajiC^ 

Ommiite-So 

[0 0 2 9] £©JE«$?-ft4 4©tt.^Ttt. 
1-2 2t#fi^njym*g3 0|5|±*W43 2p5J±tt 

*^a««*«ttT-6 J: -5 fc «j- humps* 

«. 0 7 8 (c^i-j; 5 tc#«tt©a** 

com. -ru-t>t>n-fsa&m3 0. 3 2\z%foxmi&&t&i$ 

*5 0 (01 0 W '*ffl^T»&"r«. JWS««tt. 

+ #J £ - 18 © fe (Dm 2 %m & Z> Z. £fr 6> , Z. !SJE 
S^Ttt4 4 <Z3— MCO^|fi]ffliItS*litf fC-tn^tl 1 OfO 

[00 30] coffi«# ; ?iitt««4 6j4. wmtmn 

ttt. *^«Bl04»'£>«J^aiS-a:^:7>H*4 8^0 
-H*. -rAto-&i1.*t68E'J-]<»5 0 (H9#H) ft 

CO A* * ft* v i ttHiWtt *#T a ^M*t^4^. * - # >. 

[0 0 3 1] 08 fcjR'T «fc -5 (CJ£«*?»fe-*«i 4 6 CD 
j¥*-{41ili*j*< U «Af*B0. 1~0. 2ramiSi: 

?>HfiB4 8©(HW2t>lmmSi8K:afeSna. MM 

[0 0 3 2] 3^«ftfi^|5 0 «. ^-g|5'€IR^Jco 



BNSOCWID: <JP 4O824202SA ._!_> 



—199— 



(6) 

9 

WiH£J**fJH5 otLta, #tttt©&3&«#j-r;&£ 

«. M. nydp;k *-sK>**7*'J;MrK. x#* 
f i?lC7> F«4 8C*|.««aaEU-H«-5 Oft*ffl 5 

o^i:^r*i§ii, 01 (b) izTK-rk-sizmmMViti 

CO 0 3 3] ST. COTi^fCfllJ&LfcJBEmT^^X 
-^©SftgEtStiSCU — Kiffil5 OS^-UTlSiSE^JESSl 

[0 0 3 1] £©a£«J*W4HStMI4 8tt> 

got, ^ujjBkKftiH'rsa* fflwas, 

«fc £ JEtgsfl T © W*H* < f - 1 fl^tt 1 «. 3E IC 

< . Hfi 0 fHt»fr:-C«'» 4 6 ftfitef 5 £? 

;r tt*tt*«e*fc&o. sen 

[0 0 3 5] ffi, ^> F8I5 4 SOSBWW^t 
fc, HI 0tC75Tcfco{C*MDffiLai 4£SSj22B 

aa**«Tf4. owLfiB©«fi*aBi:: 40 

Kwmm 30. 32 *^«e>ffifiELT»wfe«i5a<! | )fe«oic 
o^TKALfc*!, z.n\zm&zn-?, £©#!•«*«& 

as ic » o rmmmmm * u c © ±c wja* l 

«fc -3 & IE tg IS <£JKDfttt*«fc'5l::L'Tt>.fc 
[0 0 3 6] ifc. ±E^E»«C*V^Ttt. J***^ 

s j: -5 izj»tiiLtztfz.ftizm.M$n-r, m 1 i c«-r.fc so 



Wm^S~2 4 2 0 2 5 

3fc*©*:&lttKI&oT#J*L&«0&**5 4£, ft 

L,Tfe£iA, £©*§-&. »Dfc*SK5 4©ttD&JM&fii 
tt, »D^5«J0&*«5 4H±3j<SV»K:aberrtit/ScS 

[0 0 3 7] El 1 1 (A) iC^TSlS«S5 6 COif-gr 
tt. H8K*"r«Rfi^r*©aiBltt*4 8K*C«Da 

SHI 1 (B) Cij?T*tt«« 5 8 

|g*i:U. B.O-t©JBft«KWDii**5 4S»rifT4 

SM^S-a-T^*. ISfl 1 (A) 1 (B) 

L 2 14, $ L < fitH 1 2 tC^-r J: 5 IZfrMmT 2 2 © 

6. 5 8^JEEIg3g : ?2 2©*flKtt«3 0. 3 2 ±t3^-& 

ais«s©«D&*«5 4<o^««»-Hft-r« 

S^wfifi K > HSS^J 5 0 ro&S^, ^ 

[0038] doAiicaua-rsrtcj:?). ^sstg® 
•2t, 7?T3Lji-?wm%<Dm&ji$:~g.\zm'>z- : & 

±E*Jt«Tf4, 4o©ffift* ; ?fc»fiEL&«£K::P^ 

•cjftw i/&3i«. c © sts-TStt^HCAiJTJBirtsna <n 

BLnmTm\zw%i&'&&mn*mrtfcw 

[0 0 3 9] 

ts:i*«w5. fE«*-7-tt©«ffit:. #tt^ff-r-2. 

a ^ « i: /u t* M '> $ it S C t tz < . L/J^ 

ct/i^*^ for, ^Ei^iCieHf^ssnfetDn^* 



INSDOCID: <JP .40aa42025A_J_> 



— ann— 



a a 



(7) 

11 

[HI] £E«^-HCft««itiDaB*»&»il««tt 

ti&m -M^ ¥® bit * * . 
[H2] a i ttTmmmTiRawsm&mxvmft 

£7R-m:±m-?&z>o io 

[03 3 Hl{C*fBEm*^*©SW9«JB*3Ri-HTr* 
[14] JE**?««*HUT»*l,fcffi«#?*3R-r' 

[133 9 3 **tHt««JE*T^^3.X— ^S*Ti»ffll8l 

a. 

[mi n E«*7-a««*««E«?«*s?rHT?»«. 
[hi 23 gii i CTP-rais««fia5^'Uft:i*«)tttt* 

[mi] 

(A) (B) 




^¥8-2 4 2 0 2 5 

12 

[014] ^<D±pSm«iMC0JE«7'i?5 ; a.X-^$^ 

[HI 63 la 1 5l:it7^fal- 9<r>m.%^— b<D 

[0183 H 1 7 C^-TiJ-^a^y K ft«*±HTT»^ 
[HI 9] 01 8Jc*-nH*±«f3.n?» hOftfllHNK: 

2 ESv-h 

4 rtfiB«*S 

14 ttttl&DfflLtt 

1 6 £EW£ftS 

1 8 JE^^ffittaS 

2 1 

2 2 jee**t- 

2 8 «i84Efi^)VR 

30 m\ <7)t\.ffii&m 

3 2 ffi2C0^ff«fl| 

4 4 JES5&7-e 

4 6 BETg^T-ji^^ffi 

4 8 ^>FfH5 

5 0 

5 4 W9&*« 

5 6, 5 8 



[023 



28 




[[S343 [HI 7] 




22 flE«* = 



BNSDOCIO: <JP.<l08242025A_J- : - 



—301 — 




BNSOOCID: <JP._408242025A_L> 



